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PROCESS FOR PRODUCING BENZYLAMINE DERIVATIVE 

5 TECHNICAL FIELD 

The present invention relates to a process for 
producing a benzylamine derivative, process for producing 
a carbamate derivative via the method, and a useful 
intermediate in the process for producing a carbamate • 
10 derivative- The benzylamine derivative obtained by the 

present invention serves as an intermediate which is 
useful for the preparation of a carbamate-based 
agricultural or horticultural bactericide. 

15 BACKGROUND ART 

As a process for producing a carbamate-based 
agricultural or horticultural bactericide, for example, 
there have hitherto been known (i) a process for 
producing a bactericide, which comprises reacting a 

20 carbamate derivative represented by the general formula 
(6) described hereinafter with hydroxylamine or a 
derivative thereof (see Preparation Method 1 of Patent 
Document 1); and (ii) a process for producing a 
bactericide, which comprises halogenating a toluene 

25 derivative to give an a-halo-substituted toluene 

derivative, reacting with potassium cyanate thereby to 
carbamate the toluene derivative, introducing a nitro 
group and converting the nitro group into an amino group, 
followed by diazotization and further reaction with an 

30 oxime compound (see Chemical Formula 11 and Preparation 

method 5 of Patent Document 1) . 

Among these methods (i) and (ii), the method (i) is 
considered to be preferable in the industrial preparation 
in view of safety because it is conducted via no 

35 diazotization, in addition to yield, safety of the 

reaction and ease of work and operation (^ee Preparation 
Examples 3 and 6 of Patent Document 1) . 



- 2 - 



A carbamate derivative represented by the general 
formula (6) described hereinafter used in the method (i) 
is prepared by a known method, for example, a method 
comprising halogenating a toluene derivative having an 
5 acyl group to give an a-halo-substituted toluene 

derivative having an acyl group, and reacting with 
potassium cyanate thereby to carbamate the toluene 
derivative (see [Chemical Formula 8] of Patent Document 
1) or a method comprising halogenating a toluene 
10 derivative having an alkoxycarbonyl group to give an <x- 
halo-substituted toluene derivative having an 
alkoxycarbonyl group, reacting the toluene derivative 
with potassium cyanate thereby to introduce a carbamate 
group, and converting the alkoxycarbonyl group as a 
15 functional group into an acyl group (see [Chemical 

Formula 9] of Patent Document 1) . 

However, according to the former method described in 
[Chemical Formula 8] of Patent Document 1, a position 
isomer is produced as by-product in the preparation of a 
20 toluene derivative having an acyl group as a raw material 

because of low regioselectivity in case of nuclear 
introduction of an acyl group, and thus a decrease in 
yield of the objective toluene derivative having an acyl 
group can not be avoided* Also the latter method 
25 described in [Chemical Formula 9] of Patent Document 1 

had a problem in that each step requires comparatively 
long time and a carbamate group itself is exposed to 
severe conditions in an acid or base and thus the 
carbamate group can not be stably maintained and is 
30 decomposed under the reaction conditions* Furthermore, 

it was required for any method to improve insufficient 
yield in entire steps from a raw material - 

Patent Document 1: Japanese Unexamined Patent 
Publication (Kokai) No* 2001-106666 
35 Therefore, it was required to solve the above 

problems of the prior art and to develop a method and a 
novel intermediate, which are useful for the preparation 
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of a novel carbamate derivative, 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to solve the 
5 problems of the prior art and to develop a method which 

is useful for the preparation of a carbamate derivative. 

An object of the present invention is to solve the 
problems of the prior art and to develop an intermediate 
which is useful for the preparation of a carbamate 
10 derivative. 

The present inventors have intensively studied and 
found that/ when an acyl group is introduced into a 
benzyl compound (benzyl derivative) having a protected 
amino group, the acyl group is introduced with high 
15 regioselectivity to obtain a novel benzylamine 

derivative, surprisingly. 

The present inventors have further studied based on 
the above discovery and found that a carbamate derivative 
represented by the general formula (6) described 
20 hereinafter can be prepared without producing an isomer, 

substantially, when the novel benzylamino derivative is 
reacted with a haloformic acid ester after amino 
deprotection with hydrolysis, and also found that such a 
method is extremely useful to attain desired improvement 
25 in the above-mentioned prior art. Thus, the present 

invention has been completed. 

The present invention includes, for example, the 
following aspects [1] to [25]. 

[1] A process for producing a benzylamine derivative 
30 represented by the general formula (3) : 



35 




wherein X 1 , R 1 and R 2 are as defined below, which 
comprises reacting a benzyl derivative represented by the 



- 4 - 



20 



25 



30 



35 




general formula (1) 



(1) 

NHR 1 

wherein X 1 represents a halogen atom and R 1 represents an 
acyl group, with a haloacyl compound represented by the 
general formula (2): 

wherein X 2 represents a halogen atom and R 2 represents an 
acyl group, in the presence of Lewis acid. 

[2] A process for producing a carbamate derivative 
represented by the general formula (6) : 

15 




(6) 



wherein X 1 , R 2 and R 3 are as defined below, which 
comprises reacting a benzyl derivative represented by the 
general formula (1) : 




(1) 



NHR 1 



wherein X 1 represents a halogen atom and R 1 represents an 
acyl group, with a haloacyl compound represented by the 
general formula (2) : 

r2_x2 (2) 
wherein X 2 represents a halogen atom and R 2 represents an 
acyl group, in the presence of Lewis acid to obtain a 
benzylamine derivative represented by the general formula 
(3): 



- 5 - 




(3) 



NHR 



wherein X 1 , R 1 and R 2 are as defined above, hydrolyzing 
the benzylamine derivative to obtain an amino derivative 
represented by the general formula (4) : 



10 



15 




(4) 



wherein X 1 and R 2 are as defined above, and reacting the 
amino derivative with a haloformic acid ester represented 
by the general formula (5) : 



T 

.wherein X 3 represents a halogen atora and R 3 represents an 
alkyl group, in the presence of a base. 

[3] An acylbenzylamine derivative represented by the 
general formula (7) ; 



25 




wherein X 1 represents a halogen atom, R 2 represents an 
acyl group, and R 4 represents a hydrogen atom or an acyl 
group . 

[4] The process for producing a benzylamine 
derivative according to [1], wherein X 1 is a chlorine 
atom. 

[5] The process for producing a benzylamine 
derivative according to [1], wherein R 1 is an aliphatic 
acyl group. 



30 
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[6] The process for producing a benzylamine 
derivative according to [1] , wherein X 1 is a chlorine atom 
and R 1 is an aliphatic acyl group. 

[7] The process for producing a benzylamine 
derivative according to [1] , wherein X 1 is a chlorine atom 
and R 1 is an aliphatic acyl group having 1 to 7 carbon 
atoms . 

[8] The process for producing a benzylamine 
derivative according to [1], wherein X 1 is a chlorine atom 
and R 1 is an acetyl group- 

[9] The process for producing a carbamate derivative 
according to [2], wherein X 1 is a chlorine atom. 

[10] The method for preparing a carbamate derivative 
according to [2], wherein R 1 is an aliphatic acyl group. 

[11] The process for producing a carbamate 
derivative according to [2] , wherein X 1 is a chlorine atom 
and R 1 is an aliphatic acyl group. 

[12] The process for producing a carbamate 
derivative according to [2], wherein X 1 is a chlorine atom 
and R 1 is an aliphatic acyl group having 1 to 7 carbon 
atoms . 

[13] The process for producing a carbamate 
derivative according to [2], wherein X 1 is a chlorine atom 
and R 1 is an acetyl group. 

[14] The process for producing a carbamate 
derivative according to [2], wherein X 2 is a chlorine 
atom. 

[15] The method for preparing a carbamate derivative 
according to [2], wherein R 2 is an aliphatic acyl group. 

[16] The process for producing a carbamate 
derivative according to [2], wherein X 2 is a chlorine atom 
and R 2 is an aliphatic acyl group. 

[17] The process for producing a carbamate 
derivative according to [2], wherein X 2 is a chlorine atom 
and R 2 is an aliphatic acyl group having 1 to 7 carbon 
atoms . 

[18] The process for producing a carbamate 



derivative according to (2] , wherein X> i 8 . chlorine aton 
and R is an acetyl group. 

[19] The process for producing a carbamate 
derivative according to [2], wherein X 1 and X 2 are 
chlorine atoms and R 1 and R 2 are aliphatic acyl groups 
having 1 to 7 carbon atoms . 

[20] The process for producing a carbamate 
derivative according to [2], wherein X 1 and X 2 are 
chlorine atoms and R 1 and R 2 are acetyl groups. 

[21] The process for producing a carbamate 
derivative according to [2], wherein X 1 and X 2 are 
chlorine atoms, and R 2 are acetyl groups, and the base 
is potassium carbonate. 

[22] The process for producing an acylbenzylamine 
derivative according to [3] , wherein X* is a chlorine atom 
and R i« an aliphatic acyl group having 1 to 7 carbon 
atoms . 

[23] The process for producing an acylbenzylamine 
derivative according to [3J/ wherein X 1 is a chlorine atom 
and R ls an aliphatic acyl group having 1 to 7 carbon 
atoms . 

[24] The process for producing an acylbenzylamine 

andT iV H e R r° rding t0 t3] ' * i- * Chlorine atom 

and R and R 2 are aliphatic acyl groups having 1 to 7 
carbon atoms. 

125] The process for producing an acylbenzylamine 

derrvative according to [3,, wherein X> is a chlorine atom 

and R and R are acetyl groups. 

The method [1] is characterized in that an acyl 

group (R«, is introduced into the position (5-position) 
represented by the general formula (3) highly selectively 

(that as, high position regioselectivity) in the reaction 
of the benzyl derivative represented by the general 
formula (1, with the haloacyl compound represented by the 
general formula (2) and thus a position isomer is not 
substantially produced as by-product. Therefore, the 
method is extremely useful in the industrial preparation 
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of the objective product. The carbamate derivative 
represented by the general formula (6) is a compound 
which is useful as an intermediate of the above 
carbamate-based bactericide (see Japanese Unexamined 
5 Patent Publication (Kokai) No. 2001-106666) * 

In the reaction of the benzyl derivative represented 
by the general formula (1) with the haloacyl compound 
represented by the general formula (2), there can be 
obtained a benzylamine derivative (3) wherein R 2 is 
10 introduced into the objective 5-position, in a GC area 

percentage of preferably at least 15, and more preferably 
about 4 5 to 50, in case the total GC area relative to a 
compound wherein R 2 is introduced into the position except 
for the 5-position is 1. 

15 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will now be described in 
detail with reference to the drawings, as desired. In 
the following descriptions, parts and percentages, which 
20 indicate quantitative ratio, are by weight unless 

otherwise specified ♦ 
(Present invention (1) ) 

First, the method of the present invention [1] will 
be described, 

25 The process [1] of the present invention is a 

process for producing a benzylamine derivative 
represented by the general formula (3) by reacting a 
benzyl derivative represented by the general formula (1) 
with a haloacyl compound represented by the general 

30 formula (2) in the presence of Lewis acid. The method is 

characterized in that an acyl group is introduced into 
the position (5-position) represented by the general 
formula (3) highly selectively in this reaction and is 
useful in industrial use. 

35 For example, the acyl group as R 1 in the general 

formula (1) may be an aliphatic acyl group, an alicyclic 
acyl group, or an aromatic acyl group. 



(Aliphatic acyl group) 

The aliphatic acyl group (R l ) may be either of a 

linear aliphatic acyl group and a branched aliphatic acyl 
group, and also may contain an unsaturated bond in an 
aliphatic residue or may be substituted with an alicyclic 
group such as alicyclic alkyl group. 

The alicyclic acyl group includes, for example, 
linear or branched aliphatic acyl groups having 1 to 7 
carbon atoms (for example, the number of carbon atoms is 
abbreviated to » Cl -C 7 » in this case) and specific examples 
thereof include formyl group, acetyl group, propionyl 
group, 2-propionyl group, butyryl group, isobutyryl 
group, pentanoyl group, hexanoyl group, allylcarbonyl 
group, and cyclohexylmethylcarbonyl group. 
(Alicyclic acyl group) 

The alicyclic group (R 1 ) may contain an unsaturated 
bond in an alicyclic residue. Such an alicyclic acyl 
group includes, for example, C 3 -c 6 cycloalkylcarbonyl 
groups and specific examples thereof include 
cyclopropylcarbonyl group, cyclopentylcarbonyl group, 
cyclohexylcarbonyl group, and 1-cyclohexenylcarbonyl ' 
group . 

(Aromatic acyl group) 

The aromatic acyl group (R 1 ) may be substituted with 
an alkyl or alkoxy group. Such an aromatic acyl group 
includes, for example, aromatic acyl groups such as 
benzoyl group, 4-methylbenzoyl group, and 4- 
methoxybenzoyl group. 

R 1 of the benzyl derivative represented by the 
general formula (1) is preferably an aliphatic acyl 
group, more preferably a d-C 7 aliphatic acyl group, and 
particularly preferably an acetyl group, in view of the 
yield of the objective product in the reaction with the 
haloacyl compound represented by the general formula (2) 
and reactivity in the subsequent process. 
(Halogen atom) 

X 1 in the general formula (1) represents a halogen 



- 10 - 



atom and specific examples thereof include fluorine atom, 
chlorine atom, bromine atom, and iodine atom. 
(Examples of benzyl derivative) 

Examples of the benzyl derivative represented by the 
general formula (1) include N-[(2- 
chlorophenyl ) methyl ] acet amide, N- [ (2- 
bromophenyl ) methyl Jacetamide, N- [ (2- 
fluorophenyl) methyl] acet amide, N- [ (2- 
chlorophenyl) methyl] propanamide, N- [ (2- 
bromophenyl) methyl ] propanamide, N- [ (2- 
f luorophenyl ) methyl ] propanamide , 

N-[ (2-chlorophenyl)methyl] --2-methylpropanamide, N- [ (2- 
bromophenyl) methyl] -2-methylpropanamide, N- [ (2- 
f luorophenyl) methyl] -2-methylpropanamide, N- [ (2- 
chlorophenyl ) methyl ] -2-methylbutanamide, N- [ (2- 
bromophenyl) methyl] -2-methylbutanamide, N- [ (2- 
f luorophenyl) methyl] -2-methylbutanamide, N-[ (2- 
chlorophenyl) methyl] ben zamide, N- [ (2- 
bromophenyl) methyl ]benzamide, and N-[(2- 
f luorophenyl ) methyl ] benzamide . 

These benzyl derivatives represented by the general 
formula (1) are known compounds or compound which can be 
synthesized by the method of reacting a corresponding 2- 
halogenobenzylamine compound with a corresponding acid 
anhydride or acid chloride. 
(Acyl group) 

For example, the acyl group (R 2 ) in the general 
formula (2) is preferably an aliphatic acyl group, an 
alicyclic acyl group, or an aromatic acyl group. 
(Aliphatic acyl group) 

The aliphatic acyl group (R 2 ) may be either of a 
linear aliphatic acyl group and a branched aliphatic acyl 
group, and also may contain an unsaturated bond in an 
aliphatic residue or may be substituted with an alicyclic 
group such as alicyclic alkyl group. Such an aliphatic 
acyl group includes, for example, d-C 7 linear or branched 
aliphatic acyl groups and specific examples thereof 
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include formyl group, acetyl group, propionyl group, 2- 
propionyl group, butyryl group, isobutyryl group, 
pentanoyl group, hexanoyl group, allylcarbonyl group, and 
cyclohexylmethylcarbonyl group . 
5 (Alicyclic acyl group) 

The alicyclic group (R 2 ) may contain an unsaturated 
bond in an alicyclic residue. Such an alicyclic acyl 
group includes, for example, C 3 -C 6 cycloalkylcarbonyl 
groups and specific examples thereof include 
10 cyclopropylcarbonyl group, cyclopentylcarbonyl group, 
cyclohexylcarbonyl group, and 1-cyclohexenylcarbonyl 
group. 

The aromatic acyl group (R 2 ) may be substituted with 

an alkyl or alkoxy group. Such an aromatic acyl group 
15 includes, for example, aromatic acyl groups such as 

benzoyl group, 4-methylbenzoyl group, and 4- 

methoxybenzoyl group. 

R 2 of the haloacyl compound represented by the 

general formula (2) is preferably an aliphatic acyl 
20 group, more preferably a Ci-C 7 aliphatic acyl group, and 

particularly preferably an acetyl group, in view of the 

yield of the objective product, 

(Halogen atom) 

X 2 in the general formula (2) represents a halogen 
25 atom and specific examples thereof include fluorine atom, 

chlorine atom, bromine atom, and iodine atom. 

(Examples of haloacyl compound) 

Examples of the haloacyl compound represented by the 

general formula (2) include acetyl chloride, acetyl 
30 bromide, propionyl chloride, butyryl chloride, isobutyryl 

chloride, valeryl chloride, isovaleryl chloride, t- 

butylacetyl chloride, and 2-ethylbutyryl chloride. 

The haloacyl compound represented by the general 

formula (2) is a known compound, or can be synthesized, 
35 for example, by chlorinating the corresponding carboxylic 

acid with thionyl chloride* 

(Amount) 
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the general formula (2, to be reaeted V 
ben 2yl compound represented fcy fb ^.°* 
not specially limits. The amount o£ « 
compound is usually within a range from 1.0 to 1 
preferably from 1 0 to 1 m i " m °les, 

1.0 to i. 2 Les ° leS ' ^ "°™ Preferab1 ^ 

(Lewis acid) 

In the P™"nt invention, the above reaction is 
conducted ± n the presence of Lewis acid v , 
Lewis acid used in the Me + Examples of the 

such „ „ reaction xnclude metal halides 

such as aluminum chloride (Ain \ ■ 

=>„^ • , ae 1AJ.CI3), 2i nc chloride (Znn > 

and xrondii) chloride (Feci * a < ZnC l2), 
h .HH« , . (Feci,). Among these metal 

halides, aluminum chloride fain \ < 

mu_ M IAICI3) is preferably used 

The amount of the Lewis acid used in th. 
within a *. ^ d in the reaction is 

within a range from 2.0 to 5.0 moles ^ 

2 5 -i n -. moles, and preferably from 

(Solvent) 

withouTuiirn^r s ; h ?:r iy oonducted - ith » 

substantially i„ hlbit the reaction. Example, 0 r th e 
solvent delude aromatic hydrocarbons which may be 
substituted with at least one nitro group or halogen 
such as nitrobenzene, dichloroben.enl and ' ' 

Among these solved \ "" d chl ° r "°™- 

such'as -i^Z^r^^' hyd ~ 

::L b ; :::r° ne - - - ~ ~ s 

enableTsu™ n 0 t f s^or 7 ~ "« ' 

- — within at; :i : " ;:To io : ztz'r 

preferably from 0.3 to 1 o L »»h liters), 
0 3 to o r t k m ° re Preferably from 

to 0.8 L, based on x mole of the ben.ylamine co^und 



represented by the general formula (1) . 
(Reaction temperature and time) 

The reaction temperature may be within a range from 
20°C to a reflux temperature of the solvent used, 
preferably from 30 to 80°C, and more preferably from 40 to 
60°C. 

The reaction time is not specifically limited, but 
is preferably from 6 to 24 hours, in view of inhibition 
of the production of by-products . 
(Benzylamine derivative) 

The benzylamine derivative represented by the 
general formula (3) obtained by the reaction is a 
compound which is useful as an intermediate material used 
to prepare various compounds (for example, carbamate 
derivative represented by the general formula (6)). 
(Present invention [2]) 

Subsequently, the present invention [2] will be 
described. 

The present invention [2] is directed to a method 
for preparing a carbamate derivative represented by the 
general formula (6) via the method of the present 
invention [1]. According to this method, a benzylamine 
derivative represented by the general formula (3) is 
prepared by reacting a benzyl compound represented by the 
general formula (1) with a haloacyl compound represented 
by the general formula (2) in the presence of Lewis acid 
and a carbamate derivative represented by the general 
formula (6) is prepared by reacting an amino compound 
represented by the general formula (4) obtained by 
hydrolyzing the benzylamine derivative represented by the 
general formula (3) with a haloformic acid ester 
represented by the general formula (5) in the presence of 
a base. 

The benzylamine derivative represented by the 
general formula (3) is prepared in the same manner as in 
case of [1] . 



(Hydrolysis) 

The preparation of the amino derivative represented 
by the general formula (4) by hydrolysis of the 
benzylarnine derivative represented by the general formula 
(3) obtained in the present invention [1] will now be 
described. 

The method for hydrolysis of the benzylarnine 
derivative represented by the general formula (4) is not 
specifically limited, but is preferably conducted using 
Broensted acid in view of ease of handling. 
(Broensted acid) 

Examples of the Broensted acid, which can be used in 
the hydrolysis reaction, include aliphatic carboxylic 
acids which may be substituted with halogen, such as 
acetic acid, propionic acid f and trif luoroacetic acid; 
and mineral acids such as sulfuric acid and hydrochloric 
acid. Among these acids, mineral acids are preferable 
and sulfuric acid is particularly preferable. More 
specifically, the reaction may be conducted using 20 to 
80%, preferably 40 to 80% sulfuric acid. The amount of 
the Broensted acid used in the reaction may be within a 
range from 1*0 to 5.0 moles, and preferably from 2.0 to 
3.0 moles, based on 1 mole of the acyl derivative 
represented by the general formula (3) . 
(Water) 

The amount of water used in the reaction may be at 
last a stoichiometric amount, and specifically at least 1 
moles, based on 1 mole of the benzylarnine derivative 
represented by the general formula (3) . 
(Solvent) 

The reaction can be sufficiently conducted with or 
without using a solvent. The solvent, which can be used 
in the reaction, may be any solvent which does not 
substantially inhibit the reaction. Examples of the 
solvent include aromatic hydrocarbons which may be 
substituted with at least one Ci-C 6 alkyl group or 
halogen, such as toluene, xylene, chlorobenzene, 



- 15 - 



dichlorobenzene, and trichlorobenzene . Among these 
solvents, trichlorobenzene is nr *f. k, 

r sn ho . , ene 15 Preferable. These solvent < 

can be used alone ov ~ 1 cnti 

a aione or used as a solvent mixture in anv 

ZZl Tt am ° Unt ° f -V «- the 

^unt K h lch enables sufficient stirring of the reaction 
3yste m , ano is usoaiiy „it hi „ . range ^ „ 
preferably from 0 1 to n ^ t . ' 
0 1 to 0 2 T h ^ 3 m ° re P referafa ly from 

rep r esen;L ^ T " * ^ ° f the -.pound 
represented by the general formula (3) . 

(Reaction temperature and time) 

70*C t? 6 r6a ,T i0n t6mPeratU ^ -V *>« W ^hin a range from 

C to a reflux temperature of the solvent used, 
preferably from 80 to ^ and _ ^ ^ 

The reaction time is not specifically limited but 
x. Preferably from 5 to 15 hours, in view of i„L" 
of the production of by-products. M 
(Reaction for preparation of carbamate derivative) 

The reaction of an amino derivative represented by 
the ge formula (4) ^ ^ halof ^ 

acxd ester represented by the general formula (5) to 

obtaxn a carbamate derivative represented by the general 

formula (6) will now be described. 

(Haloformic acid ester) 

R 3 in the haloformic acid ester represented bv the 
general formula (5) is an alkyl group . For example, The 
alkyl group i. preferably a linear or branched cf-C alfc i 
.roup such as methyl group, ethyl group, n-propy ^ 
x3opro Pyl group , n _ butyl group ^ _ g Lup tltyi 

group, n-pentyl group , or n-hexyl group. * 
(Halogen atom) 

X» in the general formula (5) represents a halooen 

::::: iirzz 1 :^- — — — . ~ 

(Haloformic acid ester) 

Therefore, specific exampies of the haloformic acid 
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ester represented by the general formula (5), which can 
be used in the reaction, include methyl chloroformate, 
ethyl chlorof ormate, n-propyl chlorof ormate, isopropyl 
chloroformate, n-butyl chlorof ormate, and isobutyl 
5 chloroformate. 

The haloformic acid ester represented by the general 
formula (5) is a known compound (therefore, it can also 
be obtained by a known reaction, if necessary) . 

The reaction of the amino derivative represented by 
10 the general formula (4) with the haloformic acid ester 

represented by the general formula (5) proceeds at any 
molar ratio. The amount of the haloformic acid ester 
represented by the general formula (5) is usually within 
a range from 1.0 to 2.0 moles, preferably from 1.0 to 1.5 
15 moles, and more preferably from 1.0 to 1.2 moles, based 
on 1 mole of the amino derivative represented by the 
general formula (4) . 
(Base) 

The reaction is conducted using a base. Examples of 
20 the base, which can be used in the reaction, include 

organic bases typified by tertiary amines such as 
triethylamine and diisopropylethylamine; alkali metal 
carbonates such as potassium carbonate and sodium 
carbonate; and alkali metal hydroxides such as potassium 
25 hydroxide and sodium hydroxide. This base is preferably 

an alkali metal carbonate, and particularly preferably 
potassium carbonate. The amount of the base used in the 
reaction may be within a range from 1.0 to 3.0 moles, and 
preferably from 1.1 to 1.5 moles, based on 1 mole of the 
30 amino derivative represented by the general formula (4) . 

(Solvent) 

The reaction can be sufficiently conducted with or 
without using a solvent. The solvent, which can be used 
in the reaction, may be any solvent which does not 
35 substantially inhibit the reaction. Examples of the 

solvent include aromatic hydrocarbons which may be 
substituted with at least one alkyl group or halogen, 
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such as toluene, xylene, and chlorobenzene; halogenated 
aliphatic hydrocarbons such as dichloromethane and 
chloroform; acetic acid esters such as methyl acetate, 
ethyl acetate, and butyl acetate; aprotic polar solvents 
5 such as dimethylformamide, dimethylacet amide, N-methyl 

pyrrolidone, tetramethyl urea and, hexamethylphosphoric 
triamide (HMPA) ; and ether-based solvents such as diethyl 
ether, tetrahydrof uran {THF) , and dioxane. 

Among these solvents, aromatic hydrocarbons are 

10 preferable and toluene is particularly preferable. These 
solvents can be used alone or used as a solvent mixture 
in any mixing ratio. The amount of the solvent may be 
the amount which enables sufficient stirring of the 
reaction system, and is usually within a range from 0.2 

15 to 2.0 L, and preferably from 0.5 to 1-0 L, based on 1 

mole of the amino derivative represented by the general 
formula (4) ♦ 

(Reaction temperature and time) 

The reaction temperature may be within a range from 
2 0 0°C to a reflux temperature of the solvent used, 

preferably from 10 to 80°C, and more preferably from 20 to 
60°C. 

The reaction time is not specifically limited, but 
is preferably from 0.5 to 6 hours, in view of inhibition 
25 of the production of by-products. 

(Carbamate derivative) 

The carbamate derivative represented by the general 
formula (6) obtained by the present invention [2] is a 
compound which is useful as an intermediate material used 
30 to prepare various compounds (for example, carbamate- 

based agrochemicals (particularly bactericide) ) . 
(Amino-protected substituted compound) 

Various amino-protected substituted compounds can 
also be prepared by reacting the amino derivative 
35 represented by the general formula (4) obtained as 

described above with known reagents used generally to 
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protect an amino group [for example, formic acid ester 
reagents such as benzyl chlorof ormate and di-t-butyl 
dicarbonate; acid halide reagents such as propionyl 
chloride; halogenated alkyl reagents such as ethyl 
5 chloride; and 2- (t-butoxycarbonyloxyimino) -2- 

phenylacetonitrile] . 

Examples of the amino-protected substituted compound 
include various amino-protected substituted compounds in 
which an amino group is protected with a known protecting 
10 group, for example , 

(i) urethane type protecting group (R=B0C group (t- 
butoxycarbonyl) , Cbz group (benzyloxycarbonyl) , Cbz (OMe) 
group (p-methoxybenzyloxycarbonyl) , Cbz (CI) group (p- 
chlorobenzyloxycarbonyl) , or Cbz (N0 2 ) group (p- 

15 nitrobenzyloxycarbonyl) , 

(ii) acyl type protecting group (formyl group, acetyl 
group, propionyl group, butyryl group, pentynyl group, or 
hexenyl group in the compound (1) of the present 
invention, or 

20 (iii) alkyl type protecting group (Ci-C 6 linear or 

branched alkyl group such as methyl group, ethyl group, 
n-propyl group, isopropyl group, n-butyl group, sec-butyl 
group, t-butyl group, n-pentyl group, or n-hexyl group) , 
Already known method can be applied to the synthesis 

2 5 of the amino-protected substituted compound, 

(Present invention [3]) 

The compound according to [3] of the present 
invention is an acylbenzylamine derivative represented by 
the general formula (7) . 

3 0 (Acylbenzylamine derivative) 

The acylbenzylamine derivative represented by the 
general formula (6) according to [3] of the present 
invention includes a benzylamine derivative represented 
by the general formula (3) and an amino derivative 
35 represented by the general formula (4), which are 

obtained in [1] and [2] of the present invention. As 
described above, these derivatives are compounds which 
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are useful as a raw material of a carbamate derivative 
represented by the general formula (6), serving as an 
intermediate used to prepare various compounds 
(carbamate-based compounds which are known to be useful 
as agrochemicals) . 
(Substituent) 

In the general formula (7), the substituent X 1 
represents a halogen atom, for example, a fluorine atom, 
a chlorine atom, a bromine atom, or an iodine atom. 

In the general formula (7), the substituent R 4 
represents a hydrogen atom or the same acyl group as that 
of R . The same acyl group as that of R 2 may be, for 
example, an aliphatic acyl group, an alicyclic acyl group 
or an aromatic acyl group. 
(Aliphatic acyl group) 

The aliphatic acyl group (R 4 ) may be either of a 
linear aliphatic acyl group and a branched aliphatic acyl 
group. The aliphatic acyl group may contain an 
unsaturated bond in an aliphatic residue and also may be 
substituted with an alicyclic group such as alicyclic 
alkyl group. Examples of the aliphatic acyl group 
include C1-C7 linear or branched aliphatic acyl groups, 
for example, formyl group, acetyl group, propionyl group, 
2-propionyl group, butyryl group, isobutyryl group, 
pentanoyl group, hexanoyl group, allylcarbonyl group, and 
cyclohexylmethylcarbonyl group. 
(Alicyclic acyl group) 

The alicyclic acyl group (R 4 ) may contain an 
unsaturated bond in an aliphatic residue. Examples of 
the alicyclic acyl group include C 3 -C 6 cycloalkylcarbonyl 
groups, for example, cyclopropylcarbonyl group, 
cyclopentylcarbonyl group, cyclohexylcarbonyl group, and 
1-cyclohexenylcarbonyl group. 
(Aromatic acyl group) 

The aromatic acyl group (R 4 ) may be substituted with 
an alkyl group or an alkoxy group. Examples of the 
aromatic acyl group include aromatic acyl group, for 
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example,, benzoyl group, 4-methylbenzoyl group, and 4- 
methoxybenzoyl group . 

(Specific examples of compound of the present invention) 
Specific examples of the compound of the present 
5 invention which has these substituents X 1 , R 2 and R 4 

include, but are not limited to, those described in Table 
1. The compound number is referred to the following 
description* Abbreviations in (Table 1) have the 
following meanings. 
10 Ac: Acetyl group 

Prn: Propionyl group 
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Examples of preferable intermediate of the carbamate 
derivative (6), which is used an intermediate of an 
5 agricultural or horticultural bactericide / include a 

compound 1 in which X 1 is Cl, R 2 is Ac (acetyl group) and 
R* is H (hydrogen atom) and a compound 3 in which X 1 is Cl 
(chlorine atom) , R 2 is Ac (acetyl group) and R 4 is Ac 
(acetyl group) . 
10 EXAMPLES 

The process for producing the compound of the 
present invention will now be described in detail by way 
of examples, but the present invention is not limited by 
these examples* In the following description, purity was 
15 expressed by a GC area percentage. 

Example 1 

1) Preparation of N- [ (5-acetyl-2- 
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chlorophenyl) methyl Jacetamide (Compound number 3): 
Invention according to [1]) 

36.7 g (0.2 moles) of N-[(2- 
chlorophenyl) methyl ]acet amide was dissolved in 60 mL of 
dichloromethane and 80.0 g (0.6 moles) of aluminum 
chloride was added at 5 to 30°C over 30 minutes, and then 
31.4 g (0.4 moles) of acetyl chloride was added dropwise 
at the same temperature over 30 minutes. 

The mixture was aged at room temperature for one 
hour, heated to a reflux temperature over 15 minutes and 
then aged under reflux for 12 hours. After the 
completion of the reaction, the resulting reaction 
solution was poured into water and extracted three times 
with 50 mL of toluene, and then the solvent was distilled 
off under reduced pressure. After cooling the residue, 
the precipitated crystal was collected by filtration, 
washed with toluene and dried to obtain 24.5 g (yield: 
54.3%, purity: 99.4%) of the objective compound (melting 
point: 93.1 to 93.7'C). 

l H-NMR (CHCl,-dx, 300 MHz) 8 = 2.0 (s, 3H, NHCOCH 3 ) , 
2.6 (s, 3H, Ph-C0CH 3 ), 4.6 (d, 2H, CH 2 , J = 6.0Hz), 6.1 
(br, s, 1H, NHCOCH3), 7.5 (d, 1H, Ph ring, J - 8.2Hz), 7.8 
(dd, 1H, Ph ring, J = 2.2 8.2Hz), 8.0 (d, 1H, Ph ring, J 
= 2.2) 

MS (GC-MS) m/z - 225 (M + ) , 190 (base) 
Example 2 

Preparation of N- [ (5-acetyl-2- 

chlorophenyl ) methyl ] methoxycarboxyamide 

(A): Preparation of 1- [3- (aminomethyl) -4- 

chlorophenyl]ethan-l-one (Compound number 1) (Invention 
according to [6] ) 

20.0 g (0.089 moles) of N- [ (5-acetyl-2- 
chlorophenyl ) methyl] acetamide obtained in Example 1 was 
dissolved in 55 g of 50% sulfuric acid, followed by 
heating to a reflux temperature over 30 minutes and 
further aging under reflux for 15 hours. 
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After the completion of the reaction, the resulting 
solution was poured into water and 45 mL of toluene was 
added, and then the aqueous solution was made basic (pH = 
about 12.0) with 25% sodium hydroxide. After extracting 
twice with 45 mL of toluene, the solvent was distilled 
off under reduced pressure to obtain the titled compound 

(purity: 99.2%) substantially quantitatively. 
MS (GC-MS) m/z - 182 (M + - 1), 140 (base) 

(B) : Preparation of N- [ (5-acetyl-2- 

chlorophenyl ) methyl ] met hoxycarboxyamide { Invention 

according to [7] ) 

17.1 g (0.089 moles) of 1- [3- (aminomethyl) -4- 
chlorophenyl]ethan-l-one obtained in Example 2- (A) was 
dissolved in 44.3 mL of toluene and then charged (mixed) 
with 14.7 g (0.107 moles) of potassium carbonate, 
followed by dropwise addition of 9.2 g (0,098 moles) of 
methyl chlorocarbonate at 5 to 20°C over 30 minutes and 
further aging at room temperature for 3 hours. 

After the completion of the reaction, the resulting 
reaction solution was poured into water and the solvent 
was distilled off under reduced pressure. After cooling 
the residue, the precipitated crystal was collected by 
filtration, washed with toluene and dried to obtain 19.3 
g (yield: 90.2%, purity: 99.8%) of the objective compound 
(melting point: 108. 1°C). 

X H-NMR (CHCla-da, 300 MHz) 8 = 2,6 (s, 3H, Ph-COCH 3 ) , 
3.7 (s, 3H, C00CH 3 ), 4.5 (d, 2H, CH 2 , J= 6.3Hz), 5.3(br, 
s, 1H, NH), 7.5 (d, 1H, Ph ring, J = 8.3Hz), 7.8 (dd, 1H, 
Ph ring, J = 2.1 8.3Hz), 8.0 (s, 1H, Ph ring) 

MS (GOMS) m/z = 241 (M + ) , 206 (base) 
Example 3 

Preparation of N-[ (5-acetyl-2- 
chloropheny 1 ) methyl ] methoxycarboxyamide 

(A): Preparation of N- [ (2-chlorophenyl) methyl ] acetamide: 
General formula (1) 

42.8 kg (0.3 kmoles) of (2-chlorophenyl) methylamine 
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was dissolved in 118,3 kg of dichloromethane and 32.2 kg 
(0-315 kmoles) of acetic anhydride was added dropwise at 
20 to 4 0°C over 1.5 hours, followed by aging at room 
temperature for 30 minutes. After the completion of the 
5 reaction, 60 kg of water was added 55.2 kg of an aqueous 

25% sodium hydroxide solution was added dropwise at 20 to 
40°C over 20. minutes. The organic layer was partitioned 
to obtain 169.9 kg of a dichloromethane solution of N- 
[ (2-chlorophenyl) methyl] acetamide, 

10 (B) : Preparation of N- [ (5-acetyl-2- 

chlorophenyl) methyl] acetamide (Compound number 3): 
Invention according to [1] 

To 169*9 kg of the dichloromethane solution of N- 
[ (2-^chlorophenyl) methyl] acetamide obtained in Example 3- 

15 (A), 47*1 kg (0.6 moles) of acetyl chloride was added and 

108.0 kg (0.81 kmoles) of aluminum chloride was added at 
15 to 30°C over 1.5 hours* After dichloromethane was 
distilled off was distilled off under normal pressure 
until the temperature reaches 50°C over 2 hours, the 

20 mixture was aged for 6 hours (objective product: other 
position isomers = 76. 75% : 1 , 65%; GC area %) . After the 
completion of the reaction, the resulting solution was 
added dropwise to 450 kg of water at 15 to 35°C over 2 
hours. The solution was extracted twice with 90 kg of 

25 dichloromethane and 40 kg of dichloromethane to obtain 

199.8 kg of a dichloromethane solution of N- [ (5-acetyl-2- 
chlorophenyl ) methyl ] acetamide . 
(C) : Preparation of 1- [3- (aminomethyl) -4- 1 
chlorophenyl]ethan-l-one (Compound number 1) (Invention 

30 according to [6]) 

To 199.8 kg of a dichloromethane solution of N-[(5- 
acetyl-2-chlorophenyl) methyl] acetamide obtained in 
Example 3-(B), 90 kg of water and 4 6 kg (0.45 kmoles) of 
98% sulfuric acid were added, Dichloromethane was 
35 distilled off under normal pressure over 1.5 hours until 

the inner temperature reaches 100°C, followed by aging for 



6 hours. After the completion of the reaction, the 
reaction solution was cooled to 50°C over 20 minutes and 
90 kg of water and 105 kg of toluene were added. After 
cooling, 212 kg of an aqueous 25% sodium hydroxide 
solution was added dropwise at 15 to 25°C over 2.5 hours. 
After heating to 40°C over 30 minutes, the organic layer 
was partitioned to obtain a toluene solution of l-[3- 

(aminomethyl) -4-chlorophenyl] ethan-l-one. 
(D) : Preparation of N- [ (5-acetyl-2- 

chlorophenyl) methyl] methoxycarboxyamide (Invention 
according to [7] ) 

To the toluene solution of 1- [3- (aminomethyl) -4- 
chlorophenyl] ethan-l-one obtained in Example 3-(C), 180 
kg of water and 45.7 kg (0.33 kmoles) of potassium 
carbonate were added, followed by mixing, dropwise 
addition of 28.4 kg (0.3 kmoles) of methyl 
chlorocarbonate at 15 to 25°C over one hour and further 
aging at room temperature for one hour. After the 
completion of the reaction, the reaction solution was 
heated to 60°C over 30 minutes and the organic layer was 
partitioned. To the resulting toluene solution of N-[(5- 

acety 1-2 -chlorophenyl) methyl] methoxycarboxyamide, 150 kg 
of water was added and toluene was distilled off under 
normal pressure over 2 hours. The residue was cooled to 
50°C over 30 minutes and 39 kg of toluene was added, 
followed by cooling to 10°C over 1.5 hours. The 
precipitated crystal was collected by filtration and then 
washed with 13 kg of toluene. The resulting crystal was 
dried to obtain 49.1 kg (yield: 67.7%; on the basis of 
(2-chlorophenyl)methylamine, purity: 94.5%) of N-[(5- 
acetyl-2-chlorophenyl ) methyl] methoxycarboxyamide . 

INDUSTRIAL APPLICABILITY 

As described above, according to the present 
invention, the problems of the prior art are solved and a 
method, which is useful for the preparation of a 
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carbamate derivative , is provided. 

According to the present invention, for example, 
there are provided a process for producing a carbamate 
derivative represented by the general formula (3) , which 
5 is useful in the preparation of a carbamate derivative 

represented by the general formula (6) as a useful 
intermediate for a carbamate-based agricultural or 
horticultural bactericide, a process for producing the 
carbamate derivative represented by the general formula 

10 (6), and a novel intermediate compound. 

According to the present invention, for example, the 
carbamate derivative represented by the general formula 
(6) as a useful intermediate for a carbamate-based 
bactericide in good yield and purity by a simple 

15 operation. Therefore, the method of the present 

invention has particularly high industrial utility value. 



